Confirmatory factor analysis was used to compare 6 models of posttraumatic stress disorder (PTSD) symptoms, ranging from 1 to 4 factors, in a sample of 3,695 deployed Gulf War veterans (N ϭ 1,896) and nondeployed controls (N ϭ 1,799). The 4 correlated factors-intrusions, avoidance, hyperarousal, and dysphoria-provided the best fit. The dysphoria factor combined traditional markers of numbing and hyperarousal. Model superiority was cross-validated in multiple subsamples, including a subset of deployed participants who were exposed to traumatic combat stressors. Moreover, convergent and discriminant validity correlations suggested that intrusions may be relatively specific to PTSD, whereas dysphoria may represent a nonspecific component of many disorders. Results are discussed in the context of hierarchical models of anxiety and depression.
Posttraumatic stress disorder (PTSD) is an anxiety disorder characterized by three symptom clusters that may result from exposure to a severely traumatic event, according to criteria of the Diagnostic and Statistical Manual of Mental Disorders (4th edition; DSM-IV; American Psychiatric Association, 1994), which require (a) that the event involved actual or threatened death or serious injury to self or others and (b) that the person's response involved intense fear, helplessness, or horror. In addition, DSM-IV requires at least 1 of 5 reexperiencing symptoms (Criterion B; e.g., intrusive thoughts of trauma), at least 3 of 7 avoidance and emotional numbing symptoms (Criterion C; e.g., avoiding thoughts of trauma or restricted range of affect), and at least 2 of 5 hyperarousal symptoms (Criterion D; e.g., hypervigilance or exaggerated startle response).
The symptom structure of PTSD has been the subject of much empirical inquiry over the past decade. This interest has emerged for several reasons. First, the validity of the three-cluster PTSD symptom structure specified by DSM-IV has been questioned by many researchers and has gathered only limited empirical support. In addition, some researchers have looked to structural studies to identify possible psychological and physiological mechanisms that underlie PTSD symptom presentations (e.g., Taylor, Kuch, Koch, Crockett, & Passey, 1998) . Finally, individuals diagnosed with PTSD, as conceptualized in DSM-IV, often have heterogeneous clinical presentations (e.g., Blanchard, Hickling, Taylor, Loos, & Gerardi, 1994) and substantial comorbidity with other anxiety and depressive disorders (e.g., Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995) . Of course, heterogeneity and comorbidity are by no means unique to PTSD; several recent structural models (Brown, Chorpita, & Barlow, 1998; Clark & Watson, 1991; Mineka, Watson, & Clark, 1998) have attempted to understand the overlap between anxiety and mood disorders by identifying the specific and nonspecific components of each disorder. According to these theories, anxiety and depressive disorders share a nonspecific component often referred to as general distress or negative affectivity, which includes both anxious and depressed mood as well as symptoms such as insomnia, irritability, and impaired concentration. In addition, each disorder is characterized by a set of more specific symptoms that differentiate it from other disorders. Thus, structural studies may help to (a) highlight the components of PTSD that are common to all anxiety or depressive disorders versus those that are unique to PTSD and (b) partially or wholly explain the significant comorbidity found among the mood and anxiety disorders, including PTSD.
Factor analysis has been the primary tool used to conduct structural inquiries. Two factor analytic methods have been used in PTSD structural studies. The first of these is exploratory factor analysis (EFA), which is a largely descriptive technique that attempts to explain large covariance matrices in terms of a smaller number of latent factors. In EFA, the researcher can specify a number of analysis options (e.g., the rotational method or the number of factors to extract), but the technique does not permit researchers to specify factor models a priori or to test the goodness of fit of competing models. A number of studies have used EFA to examine the dimensionality of PTSD, yielding highly discrepant factor models ranging from two to five factors. However, the generalizability of these studies was limited by small sample sizes (e.g., Foa, Riggs, & Gershuny, 1995; Keane, 1993; Smith, Redd, DuHamel, Vickberg, & Ricketts, 1999) or reliance on measures that do not correspond directly to the 17 symptoms listed in the DSM (revised 3rd edition; DSM-III-R) and DSM-IV (e.g., Glover, Pelesky, Bruno, & Sette, 1990; Hendrix, Anelli, Gibbs, & Fournier, 1994; Watson, Kucala, Juba, Manifold, & Anderson, 1991) .
Addressing these concerns, several recent EFA studies (Simms & Watson, 1999; Taylor et al., 1998) have examined the factor structure underlying PTSD symptoms using measures that correspond to DSM-IV and in larger samples that allowed for crossvalidation of results. Taylor et al. (1998) factor analyzed PTSD symptoms in two different samples: (a) 103 civilian victims of motor vehicle accidents, and (b) 419 United Nations peacekeepers stationed in Bosnia. In both samples, they identified two factors: Intrusions/Avoidance and Hyperarousal/Numbing. It is interesting that Taylor et al. (1998) found that two symptoms that are traditionally classified as hyperarousal symptoms-hypervigilance (D4) and exaggerated startle response (D5)-split from the remaining Criterion D symptoms-sleep disturbance (D1), irritability (D2), and impaired concentration (D3)-and loaded more highly on the Intrusions/Avoidance factor than on the Hyperarousal/Numbing factor. Subsequently, in a preliminary study conducted with the data used for the present study, we (Simms & Watson, 1999) extracted two factors similar to those identified by Taylor et al. (1998) . Consistent with Taylor et al. (1998) , Simms and Watson found that symptoms D4 and D5 were not consistently related to the other Criterion D symptoms. It is noteworthy that (a) symptoms D4 and D5 appear to be more prototypic manifestations of hyperarousal; and (b) the remaining Criterion D symptoms do not appear to be particularly good exemplars of hyperarousal and may, in fact, represent nonspecific symptoms of general distress.
Although these EFA studies have identified a number of competing models of the structure of PTSD, exploratory analyses cannot be used to compare the relative merits of these models. To do this, researchers use confirmatory factor analysis (CFA), which is an inferential technique based on structural equation modeling that allows researchers to specify one or more hypothetical factor structures a priori and to determine which structure best fits the data. Seven recent studies (Amdur & Liberzon, 2001; Anthony, Lonigan, & Hecht, 1999; Asmundson et al., 2000; Cordova, Studts, Hann, Jacobsen, & Andrykowski, 2000; King, Leskin, King, & Weathers, 1998; Larsson, 2000) included such analyses. Two studies (Amdur & Liberzon, 2001; Larsson, 2000) used the Impact of Event Scale (IES; Horowitz, Wilner, & Alvarez, 1979) and identified four-and three-factor models, respectively. Amdur and Liberzon's (2001) four-factor model yielded factors for intrusions, effortful avoidance, sleep disturbance, and emotional numbing in a sample of 195 male combat veterans. Larsson (2000) identified a three-factor model-intrusiveness, avoidance, and sleep disturbance-in a unique sample of 321 individuals who peripherally experienced a mass murder. Unfortunately, drawing conclusions from these studies is difficult because the 15 IES items (a) do not directly correspond to the 17 PTSD criteria listed in DSM-IV and (b) do not assess prototypical hyperarousal symptoms such as exaggerated startle and hypervigilance. Buckley et al. (1998) attempted to cross-validate the two-factor structure identified by Taylor et al. (1998) using CFA. In a sample of 217 survivors of motor vehicle accidents who completed the Clinician-Administered PTSD Scale (CAPS; Blake et al., 1997) , Buckley et al. (1998) confirmed that two highly correlated factors (r ϭ .83)-intrusions/avoidance and hyperarousal/numbing-provide a reasonable fit to the data. Unfortunately, they did not include any other models in their analysis, so conclusions regarding the best-fitting PTSD factor structure were not possible. However, consistent with the EFA results described above, they again found that symptoms D4 and D5 split from the remaining Criterion D symptoms and did not load on the Hyperarousal/Numbing factor.
Two recent CFA studies identified three-factor structures. Cordova et al. (2000) used CFA to assess the fit of the three-factor model implied by DSM-IV in a sample of 142 breast cancer survivors. Using the civilian version of the PTSD Checklist (PCL; Weathers, Litz, Herman, Huska, & Keane, 1993) , they found moderate support for DSM-IV's three-factor model in comparison to a single general-factor model, but they failed to compare this model to other two-, three-, and four-factor models that have been cited in this literature. Thus, conclusions about the best-fitting model were not possible. Anthony et al. (1999) compared 10 models in a sample of 5,664 child and adolescent victims of Hurricane Hugo. Their best-fitting three-factor model included factors that they labeled Arousal, Intrusions/Active Avoidance, and Numbing/Passive Avoidance as well as a higher order PTSD factor. The lower order factors were strongly correlated with the higher order PTSD factor (rs ϭ .98, .85, and .82, respectively) and were strongly intercorrelated (rs ϭ .67-.86; M ϭ .78) when the higher order factor was removed from the solution. The large sample size enabled the authors to cross-validate their best-fitting solution within the same study; this innovation represented a significant improvement over all studies that preceded it. However, the analysis was limited because the measure that they used-a modified version of the Frederick Reaction Index (Frederick, 1987 )-does not correspond directly to the 17 PTSD symptoms identified by DSM-IV.
Two recent CFA studies have identified highly similar fourfactor structures. King et al. (1998) examined the relative fit of four models in a sample of 524 male military veterans. Using the original CAPS (Blake et al., 1990) , their best-fitting model included four intercorrelated (rs ϭ .58 -.92; M ϭ .77) lower order factors: Reexperiencing, Effortful Avoidance, Emotional Numbing, and Hyperarousal. Asmundson et al. (2000) tested five competing models using the PCL in a sample of 349 patients with routine medical problems. Their best-fitting model was hierarchical and included four lower order factors-Intrusions/Reexperiencing, Avoidance, Numbing, and Hyperarousal-as well as a higher order PTSD factor. It is interesting that the Hyperarousal factor identified by both King et al. (1998) and Asmundson et al. (2000) included all five hyperarousal symptoms listed in DSM-IV; however, neither study tested any models that split the hyperarousal items along the lines identified using EFA (Simms & Watson, 1999; Taylor et al., 1998) .
Several observations are notable regarding the PTSD structural literature. First, despite the growing number of studies examining this issue, no clear consensus has emerged regarding the best factor structure. Given that no two studies have used exactly the same protocol, it remains unclear as to whether the structural differences identified across studies should be attributed to sample differences (e.g., military trauma vs. motor vehicle accident trauma), methodological differences (e.g., the use of different symptom measures across studies), or random error. Within-sample cross-validation of results probably would help to clarify this issue, but the small sample sizes in most studies have precluded such analyses. A second observation is that several studies have reported extremely high factor intercorrelations, with many in the .80 -.90 range. Intercorrelations of this magnitude suggest that (a) too many factors may have been extracted in some studies and (b) the resultant factors probably lack discriminant validity. A third observation is that many studies have imprecisely and perhaps inaccurately labeled their factors, especially with regard to hyperarousal and emotional numbing. In particular, as noted above, several studies Simms & Watson, 1999; Taylor et al., 1998) have reported that two symptoms-hypervigilance and exaggerated startle-split from the other Criterion D symptoms to load with symptoms of intrusions and avoidance. The remaining Criterion D symptoms-irritability, impaired concentration, and sleep disturbance-were still labeled as "hyperarousal" symptoms despite the fact that hypervigilance and exaggerated startle are more prototypic manifestations of hyperarousal. A final observation is that many studies have failed to examine the broader construct validity of their proposed factors.
These observations led us to conduct the present CFA structural study of PTSD, which improves on and adds to previous studies in several notable ways. First, by including data from a large stratified random sample of 3,695 military veterans and nondeployed controls who served in the military during the Gulf War, we were able to create multiple subsamples and cross-validate our results, something that only Anthony et al. (1999) have done previously. In addition, previous researchers have raised the issue of whether the structure of PTSD varies across populations or as a function of trauma type; our sample is composed of military personnel who were either (a) deployed in the Persian Gulf or (b) on active duty but nondeployed during the Gulf War. This distinction allowed us to directly examine the issue of structural invariance across samples differing in Gulf War exposure. Third, although previous studies consistently have found multiple factors underlying PTSD, they generally have failed to examine their convergent and discriminant validity. Are these factors really distinctive and discriminable? Do they show differential correlates? To shed light on this issue, the present study includes external measures of psychopathology and exposure severity. Finally, in an effort to understand the PTSD symptom structure more broadly, we attempted to map the resultant symptom dimensions onto existing theoretical models of anxious and depressive symptomatology.
We evaluated six models that have garnered empirical support in previous studies. Table 1 details the item mapping for each model. As a general rule, only models stemming from measures that directly correspond to DSM-IV were included for comparison. As a result, some early EFA-identified models (e.g., Glover et al., 1990; Hendrix et al., 1994; Watson et al., 1991) as well as the three-and four-factor CFA-identified models found with the IES (Amdur & Liberzon, 2001; Larsson, 2000) were not assessed. However, despite being based on a non-DSM measure, Anthony et al.'s (1999) three-factor model was included because of its intrastudy robustness. Model 1 is a one-factor model that was included to determine whether all 17 PTSD symptoms can be subsumed under a single general factor. This model has not fared particularly well in previous studies and was included here largely for comparison purposes. However, given the magnitude of factor intercorrelations reported in previous studies, a one-factor model is not 
Note. PTSD ϭ posttraumatic stress disorder. Factors on which symptoms were loaded: P ϭ General PTSD; I ϭ Intrusions; A ϭ Avoidance; N ϭ Numbing; D ϭ Dysphoria; H ϭ Hyperarousal.
completely without merit. Next, based on the work of , Simms and Watson (1999) , and Taylor et al. (1998) , we included Model 2 to test a two-factor model in which intrusions (items B1-B5) and avoidance (items C1-C2) symptoms combine to form one factor, and hyperarousal (items D1-D5) and emotional numbing (items C3-C7) symptoms combine to form a second dimension. Two three-factor models also were included. The first of these, Model 3a, represents the symptom structure articulated in DSM-IV (American Psychiatric Association, 1994) and supported by Cordova et al. (2000) . In contrast, Model 3b is the three-factor model identified by Anthony et al. (1999) in their CFA study of PTSD symptoms in children. Because their measure, the Frederick Reaction Index, does not correspond directly to DSM-IV, we identified the items on our measure, the PCL, that rationally map onto their three-factor model. To do this, we mapped items B1-B5 and C1-C2 onto their Intrusions/Active Avoidance factor, items C3-C7 onto their Numbing/Passive Avoidance factor, and items D1-D5 onto their arousal factor. Finally, 2 four-factor models were included. Model 4a is based on several recent studies (Asmundson et al., 2000; King et al., 1998) and includes a separate factor for each of four basic symptom dimensions-Intrusions, Avoidance, Hyperarousal, and Emotional Numbing. The second four-factor model, Model 4b, is a hypothesized model that has not been tested previously. As described above, previous studies have yielded inconsistent results for Criterion D symptoms, with sleep disturbance (D1), irritability (D2), and impaired concentration (D3) often splitting from hypervigilance (D4) and exaggerated startle response (D5). Symptoms D1, D2, and D3 resemble symptoms of dysphoria/general distress and are similar to those usually associated with emotional numbing (i.e., symptoms C3-C7). In contrast, symptoms D4 and D5 appear to represent hyperarousal more specifically and might be expected to form a pure Hyperarousal factor. Thus, we constructed a fourfactor model in which the Hyperarousal factor was marked only by two symptoms-D4 and D5-whereas the remaining three Criterion D symptoms-D1, D2, and D3-were forced to load with symptoms C3-C7 on a factor that is much broader than emotional numbing. On the basis of item content, we tentatively labeled this factor dysphoria. Model 4b is identical to Model 4a in all other respects.
To decrease the complexity of these analyses and aid in interpretation of the results, we chose not to include higher order factors (e.g., an overarching PTSD factor that subsumes lower order symptom clusters) in any of our models. Instead, we simply allowed factors to correlate in all models and estimated the factor intercorrelations.
Method

Participants
Eligibility criteria for inclusion in the study included: (1) service as active duty or activated National Guard or U.S. Army Reserve during the Gulf War between August 2, 1990, and July 31, 1991, and (2) the state of Iowa listed as the home of record at enlistment. The Defense Manpower Data Center provided the sampling frame of 29,010 eligible personnel. Gulf War deployment was defined as deployment to the Persian Gulf region sometime during this time period. A stratified random sample was drawn equally from four domains: active duty versus National Guard/ Reserve, and deployed versus nondeployed during the Gulf War. There were 64 potential strata within each domain-age, sex, race, rank, and service branch-and independent samples from each stratum were selected with proportional allocation and oversampling of small strata (Doebbeling et al., 2002; Iowa Gulf War Study Group, 1997) .
This sampling procedure yielded 4,886 eligible participants. Of these, interviews were completed on 3,695 participants (76% participation; 91% of those contacted). Roughly half of the participants (n ϭ 1,896) were deployed in the Gulf, and the other half (n ϭ 1,799) were not deployed. Most of the participants (91%) were male and Caucasian (96%); participation rates were comparable across strata. Compared with the nondeployed group, deployed participants were more likely to be younger, male, enlisted personnel (vs. officers), Army or Marines, and less educated. There were no differences between deployed and nondeployed participants in terms of race, income, current unemployment, or active/reserve status. One half of the deployed and 14% of the nondeployed participants reported current health problems due to military service during the period of the Gulf War (Doebbeling et al., 2000) .
For the purpose of cross-validation, we maintained the deployed versus nondeployed distinction and used it to create two samples. In addition, we randomly divided the deployed sample into two equal subsamples: (a) deployed sample 1 (DEP1; n ϭ 948), and (b) deployed sample 2 (DEP2; n ϭ 948).
Procedure
The interview process was initiated by sending an introductory letter and information summary to the sample of 4,886 eligible participants. The study survey was administered in two telephone interviews that were completed by the Statistical Laboratory Survey Section of the Department of Statistics at Iowa State University (ISU Stat Lab). Within 1 week of mailing the letter, an introductory telephone call was made to explain the study, obtain consent, and conduct an introductory interview (mean length ϭ 10 min) to collect general military and demographic information. During the initial interview, participants were told that we were conducting a broad-based health assessment of both Gulf War and nondeployed military personnel in order to better understand the health problems that may be associated with service. The main interview (mean length ϭ 60 min) was conducted shortly after the first interview and included a full assessment of a broad range of health, psychological, and exposure variables. The interviews were conducted between September 1995, and May 1996, approximately 5 years after the Gulf War. A computer-assisted telephone interviewing software package was used to complete the interviews. Based on prompts from the computer program, interviewers read directions, questions, and scale anchors to participants and then recorded their responses in the database. Interviews were conducted using experienced research assistants from the ISU Stat Lab who were specifically trained for the study. Training included 20 hr of instruction for each interviewer on the principles and procedures of research interviewing, project specifics, and computer-assisted telephone interviewing software use. In addition, interview conduct was monitored on an ongoing basis by supervisors, and all completed interviews were subject to supervisory review (Doebbeling et al., 2002; Iowa Gulf War Study Group, 1997) .
Measures
The structured telephone interview was developed to assess a broad array of physical and psychological concerns, assess general health status and health-related quality of life, and determine the prevalence of symptoms of specific medical conditions. The structured telephone interview included a large number of psychologically relevant items from several published instruments. For this study, we extracted items or intact scales from the interview and created scales to measure each of the following psychological constructs: PTSD, depression, generalized anxiety, panic, and alcohol abuse. In addition, we created a severe exposures index to identify participants who experienced significant trauma during the Gulf War. Each of these scales is described fully below.
PTSD Checklist-Military Version (PCL; Weathers et al., 1993) . To assess PTSD symptomatology, the interview included a version of the PCL that was adapted for use with military personnel. For the purposes of this study, participants were instructed to respond to PCL items in relation to their "military experiences" in general; thus, responses were not keyed to a specific index event. The PCL includes 17 PTSD symptom statements that are scored on a 5-point Likert scale ranging from 1 (not at all) to 5 (extremely) and that correspond directly to the 17 PTSD criteria listed in DSM-IV. Weathers et al. (1993) , in a sample of Vietnam veterans, found the PCL to be temporally stable (r ϭ .96), reliable (Cronbach's alpha ϭ .97), and strongly convergent with other established PTSD symptom scales (e.g., the Mississippi Scale for Combat-Related PTSD; r ϭ .93). Blanchard, Jones-Alexander, Buckley, and Forneris (1996) , in a combined sample of motor vehicle accident and sexual assault victims, reported the PCL to be temporally stable (r ϭ .96, interval not specified), reliable (Cronbach's alpha ϭ .94), and strongly convergent with the CAPS (r ϭ .93). Cordova et al. (2000) used the PCL in a manner similar to the present study (i.e., via telephone interview) in a sample of breast cancer survivors.
Supplementary scales. The Primary Care Evaluation of Mental Disorders (PRIME-MD; Spitzer et al., 1994) was adapted for this interview and served as the main source of items for the scales measuring depression (12 items; e.g., "For the past two weeks, have you been feeling down, depressed, or hopeless nearly every day?"), generalized anxiety (7 items; e.g., "Have you felt nervous, anxious, or on edge on more than half the days in the last month?"), panic (4 items; e.g., "During the past month have you had an anxiety attack where you suddenly felt fear or panic?"), and alcohol abuse (9 items; "During the past month, have you thought you should cut down on your drinking of alcohol?"). The PRIME-MD was designed to provide physicians with an efficient means of diagnosing psychological syndromes that are common in the general population and in primary care settings. PRIME-MD items largely are based on DSM-III-R diagnostic criteria. Additional items were added or adapted from other instruments to ensure adequate content validity. These four scales, as constituted for this study, were internally consistent (Cronbach's alpha coefficients ϭ .72-.89) and only minimally to moderately intercorrelated (rs ϭ .07-.60). The highest correlation was observed between depression and generalized anxiety, which is consistent with previous evidence (e.g., Clark & Watson, 1991) establishing that measures of anxiety and depression are strongly correlated and share a component of general distress or negative affectivity. In the original PRIME-MD, Spitzer et al. (1994) demonstrated good agreement between PRIME-MD diagnoses and those of independent mental health professionals ( ϭ .71; overall hit rate ϭ .88).
Severe Exposures Index (SEI). The structured interview also included items designed to determine participants' exposure to 31 environmental factors, including various potentially stressful events and situations. These items were administered only to the deployed group. To assess whether deployed participants experienced a traumatic event sufficient to satisfy Criterion A for DSM-IV PTSD (i.e., exposure to an event that is likely to involve the actual or threatened death or serious injury to self or others), we created the SEI by having five experts in PTSD and/or combat stress independently rate each of the 31 exposures in terms of the likelihood that exposure to such an event would satisfy Criterion A. A 4-point Likert scale was used, ranging from 1 (very unlikely) to 4 (very likely). To ensure a high degree of consensus, items were selected for the SEI if the average item rating was 3.5 or higher. Three items met this requirement: "come under small arms fire," "exposure to nerve gas," and "exposure to mustard gas or other blistering agents." The SEI was then scored for each participant by summing the number of these exposures that were experienced, yielding scores ranging from 0 to 3. Of the deployed participants, 22% reported experiencing at least one of these three exposures. For the purposes of this study, we operationally defined Criterion A exposure as a score of 1 or greater on the SEI.
Results
Confirmatory Factor Analyses
CFAs were conducted on each of the six models described above using EQS (Bentler & Wu, 1995 ); all models were tested using covariance matrices and the maximum likelihood estimation method. Analyses proceeded in several stages. All CFAs were first conducted in the DEP1 sample. To provide evidence of replicability of our results, the best-fitting models from DEP1 were then subjected to cross-validation in the DEP2 and nondeployed samples. We did not necessarily expect the structure to cross-validate in the nondeployed sample, given the lower levels of Gulf War exposure experienced by those participants, but we conducted this analysis to determine whether the PTSD symptom structure generalizes to personnel who were not directly exposed to the Gulf War.
Given that some of our models are not nested, we were unable to statistically test the chi-square difference between models. Thus, we evaluated these models and established model superiority by visually inspecting six different fit indices: the overall model chisquare ( 2 ), the standardized root-mean-square residual (SRMR), the root-mean-square error of approximation (RMSEA), the Bentler-Bonett normed fit index (NFI), the comparative fit index (CFI), and the adjusted goodness-of-fit index (AGFI; for recent discussions of fit indices, see Finch & West, 1997; Hu & Bentler, 1998 . Although there are no strict criteria for evaluating these fit indices, conventional rule-of-thumb guidelines suggest that a fit is acceptable if (a) SRMR and RMSEA are .10 or less, and (b) NFI, CFI, and AGFI are .90 or greater. However, Hu and Bentler (1999) Fit indices for each of the six tested models appear in Table 2 . In sample DEP1, only Model 4b provided a consistently adequate fit to the data: SRMR was in the excellent range, and RMSEA, NFI, CFI, and AGFI were all in the adequate range. The next-bestfitting model was Model 4a; however, whereas SRMR and RMSEA were adequate, NFI, CFI, and AGFI were all less than adequate. Moreover, the fit values for Model 4b were uniformly better than those of Model 4a. To cross-validate these findings, we examined the fit indices for Models 4a and 4b in sample DEP2 and the nondeployed sample; Table 2 reports these values. Two aspects of the results are notable in both cross-validation samples: (a) the fit values for Model 4b were consistently in the adequate or excellent range; and (b) Model 4b consistently produced better fit values than Model 4a, although Model 4a performed better in the nondeployed sample than it did in either of the deployed samples.
To test the generalizability of these structural analyses to samples with more concentrated trauma exposure, we conducted a posteriori analyses in a subset of the DEP1 and DEP2 samples who reported Gulf War exposure to at least one of the three events rated by experts as meeting PTSD Criterion A in DSM-IV. When the analyses were collapsed across the DEP1 and DEP2 samples, 419 participants (22.1%) satisfied this requirement. All six models were then tested in the Criterion A sample, yielding a pattern similar to that identified in the larger deployed and nondeployed samples: Models 1 through 3b consistently (a) fit less well than Models 4a and 4b and (b) yielded less than adequate fit values (except for SRMR). Thus, Table 2 includes the fit values only for Models 4a and 4b in the Criterion A sample. Model 4b consistently earned better fit indices than any other model (including Model 4a), although the magnitudes of all fit values were slightly less impressive than those reported in the larger samples. However, in Model 4b, SRMR was still in the excellent range, and CFI suggested adequate fit. The remaining indices-RMSEA, NFI, and AGFI-were (a) higher than in all other models and (b) close to our criterion for an adequate fit. Thus, the initial results and cross-validations converged to indicate that a four-factor modelwith factors for intrusions, avoidance, hyperarousal (marked by fewer symptoms than Model 4a), and dysphoria (defined by broader symptomatology in the Emotional Numbing factor in Model 4a)-provided the best fit to the data.
Standardized factor loadings for Model 4b appear in Table 3 , separately by sample. All factor loadings were moderate to high, ranging from .40 to .89, and were highly similar across samples. Even symptom C3 (i.e., inability to recall aspects of the trauma), which has loaded inconsistently in previous studies (e.g., King et al., 1998) , loaded moderately on the dysphoria factor (range ϭ .40 -.54). Notably, the factor loadings on the dysphoria factor, Note. The best-fitting model in each sample is 4b. SRMR ϭ standardized root-mean-squared residual; RMSEA ϭ root-mean-squared error of approximation; NFI ϭ Bentler-Bonett normed fit index; CFI ϭ comparative fit index; AGFI ϭ adjusted goodness-of-fit index. Note. PTSD ϭ posttraumatic stress disorder; D1 ϭ Deployed Sample 1; D2 ϭ Deployed Sample 2; A ϭ Criterion A sample; N ϭ nondeployed sample.
which comprises symptoms from both Criterions C and D, are strong and uniform. Thus, the symptoms from both clusters appear to belong together in this new union. Across samples, the factor intercorrelations were moderate to high, ranging from .40 to .81, but none were so high as to suggest a lack of discriminant validity (Kline, 1998) . Mean intercorrelations were .61, .76, .71, and .67 in the DEP1, DEP2, Criterion A, and nondeployed samples, respectively, and were generally lower than those reported in previous studies.
Structural Invariance
To quantify the degree of invariance of Model 4b across the various samples, we performed two multiple-sample CFAs. Multiple-sample analyses allow the researcher to constrain model parameters to be identical across two or more samples and to test how well these constraints fit the data (Byrne, 1994) . We completed two separate multiple-sample analyses, testing factor structure invariance between (a) samples DEP1 and DEP2 and (b) the nondeployed and deployed samples. In each case, all factor loadings were constrained to be identical across samples, and fit indices were computed to quantify the fit of the constrained model. Across the DEP1 and DEP2 samples, the factor structure was highly invariant, with the constrained model producing fit values uniformly within the adequate to excellent range, 2 (243, N ϭ 1,896) ϭ 1,397, SRMR ϭ .06, RMSEA ϭ .05, NFI ϭ .90, CFI ϭ .92, AGFI ϭ .90. Similarly, the factor structure was invariant across the nondeployed and deployed samples, 2 (243, N ϭ 3,695) ϭ 1,641, SRMR ϭ .05, RMSEA ϭ .05, NFI ϭ .92, CFI ϭ .93, AGFI ϭ .92. These results suggest that the PTSD symptom structure identified by Model 4b is invariant across random subsamples of deployed veterans and across samples of veterans who differ with regard to their exposure to the Gulf War. Notably, the fit indices for the deployed/nondeployed analysis actually were better than those for the DEP1/DEP2 analysis, which offers particularly striking evidence that the symptom structure is not strongly affected by the nature of the sample or exposure to the Gulf War.
Convergent and Discriminant Validity
To examine the convergent and discriminant validity of the factors identified by Model 4b, we first constructed scales to represent each of the four factors by summing each participant's item responses within each factor. Descriptive statistics for these scales (as well as the supplementary Severe Exposures, Depression, Generalized Anxiety, Panic, and Alcohol Abuse scales) appear in Table 4 . Comparing the deployed group to the nondeployed group, deployed participants scored significantly higher on all PTSD scales and supplementary scales. Moreover, of the deployed participants, those who experienced Criterion A exposure scored significantly higher than those who did not on all scales except Avoidance and Alcohol Abuse. Scale intercorrelations and internal consistencies are reported in Table 5 , separately for the deployed, nondeployed, and Criterion A samples. In all three samples, the scales demonstrated moderate to high internal consistency, with Cronbach's alpha coefficients ranging from .60 to .88. The lowest alphas were obtained for the Avoidance and Hyperarousal scales, which was expected because each scale contains only two items. The scale intercorrelations were moderate, ranging from .43 to .68, and similar to the factor intercorrelations reported above. Table 5 also includes correlations between the PTSD scales and supplementary scales. Two points are notable. First, the Depression and Generalized Anxiety scales were more strongly correlated with the Dysphoria scale than with the other PTSD scales (zs ϭ 2.46 -22.12; all ps Ͻ .001). The strongest relationship was between dysphoria and depression (rs ϭ .80, .85, and .72 in the deployed, Criterion A, and nondeployed samples, respectively). These coefficients approach the scale reliabilities, suggesting that they may essentially measure the same construct. Taken together, the results suggest the Dysphoria factor in Model 4b may be plausibly interpreted as the General Distress or Negative Affectivity factor that is common to many anxiety and depressive disorders (e.g., Clark & Watson, 1991) . Second, the SEI was more highly correlated with the Intrusions scale than with any other PTSD scale. Although the magnitudes of the correlations were not high (rs ϭ .23 and .27 in the deployed and Criterion A samples, respectively), this finding confirms prior work suggesting that intrusions may represent a component of PTSD that is particularly sensitive to traumatic exposure.
Discussion
Previous studies have provided conflicting accounts of the symptom structure of PTSD. We identified six structural models keyed to the 17 DSM-IV PTSD diagnostic criteria (ranging from one to four factors) that have received some empirical support. We then conducted a series of CFAs to compare their relative ability to account for PTSD symptom interrelations in a large sample of deployed and nondeployed Gulf War veterans. Our results indicated that a four-factor model provided the best fit to the data, suggesting that four related processes may be operating in PTSD: (a) intrusions or reexperiencing symptoms, (b) avoidance of traumatic stimuli, (c) dysphoria or general distress, and (d) hyperarousal. Moreover, we found these factors to be distinctive and to correlate differently with other variables (e.g., exposure to traumatic stimuli, depression, and generalized anxiety). Thus, these data suggest that identifying distinct factors is clinically important.
These four factors provided the best fit in two cross-validation samples, one comprising deployed veterans and one of comparable nondeployed military controls. Moreover, a posteriori analyses in deployed participants who met our operational definition for Criterion A (i.e., exposure to nerve gas, mustard gas, or small arms fire) revealed that this same model again provided the best fit. As noted above, previous studies have yielded discrepant results, with some researchers suggesting that these discrepancies may be due to sample differences (e.g., Anthony et al., 1999; Taylor et al., 1998) . However, the cross-sample structural stability identified in the present study provides evidence that PTSD symptom structure may not be dramatically affected by sample characteristics. In particular, it is striking that the symptom structure is quite consistent across samples that differ in deployment status and traumatic exposure.
The present findings are consistent with several recent CFA studies (Asmundson et al., 2000; King et al., 1998) regarding the number of factors underlying PTSD symptomatology. However, the results diverge from previous work with regard to the nature of these factors. Our best-fitting model refined the Hyperarousal factor to include only symptoms of exaggerated startle and hypervigilance, with the remaining Criterion D symptoms loading on the Dysphoria factor. This broad Dysphoria factor included eight symptoms: sleep disturbance, irritability, impaired concentration, impaired trauma recollection, loss of interest, detachment, restricted affect, and sense of foreshortened future. Taken together, these symptoms share a strong resemblance to the nonspecific symptoms of many depressive and anxiety disorders. In particular, the present data reveal that the Dysphoria factor is very strongly related to symptoms of depression (rs ϭ .80, .85, and .72 in the deployed, Criterion A, and nondeployed samples, respectively) and generalized anxiety (rs ϭ .63, .66, and .58 in the deployed, Criterion A, and nondeployed samples, respectively). Correlations of this magnitude suggest that these eight items represent a General Distress factor that is tipped slightly in the direction of depressive symptomatology.
These structural findings diverge from previous theoretical and structural work in the PTSD literature, especially with regard to the construct of emotional numbing. Theories of PTSD have long included emotional numbing as an important aspect of the symptom picture in PTSD, but studies of emotional numbing have been relatively limited until recently (see Feeny, Zoellner, Fitzgibbons, & Foa, 2000; Flack, Litz, Hsieh, Kaloupek, & Keane, 2000; Litz, 1992; Litz, Orsillo, Kaloupek, & Weathers, 2000; Roemer, Litz, Orsillo, & Wagner, 2001) . In a critical review of the emotional numbing construct, Litz (1992) concluded that emotional numbing involves an emotional deficit that "is chiefly manifested during symptomatic states . . . and entails a muting of positively valenced responses and a heightened reactivity to negative events" (p. 429). Litz et al. (2000) reported partial support for this idea, finding that Vietnam veterans diagnosed with PTSD exhibited suppressed expressive-motor responses to positively valenced stimuli after being exposed to trauma reminders. However, contrary to expectations, they did not find heightened sensitivity to negatively valenced cues. The aspect of emotional numbing that they were able to validate (i.e., decreased response to positive stimuli) seems quite similar to the anhedonia commonly observed in depressed individuals (e.g., Brown et al., 1998; Clark & Watson, 1991) . Unfortunately, Litz et al. did not include a comparison group of depressed individuals to assess whether this deficit is unique to PTSD or common to multiple disorders. In terms of DSM-IV, some structural studies (e.g., Asmundson et al., 2000; King et al., 1998) have used criteria C3 through C7 as indicators of emotional numbing; however, some researchers and theorists (e.g., Feeny et al., 2000; Litz et al., 2000; Roemer et al., 2001 ) have defined emotional numbing more narrowly as criteria C4 (loss of interest), C5 (detachment from others), and C6 (restricted affect). This more restrictive set closely resembles common symptoms of depression. Despite this apparent similarity, Feeny et al. (2000) reported that emotional numbing has some incremental ability to predict later PTSD symptoms after accounting for depressive symptomatology as measured by the Beck Depression Inventory (Beck, 1987) , establishing some unique variance for numbing as a construct. Nevertheless, the extremely strong correlations in our data suggest that these emotional numbing symptoms, at least as described in DSM-IV and measured by the PCL in this study, may be more parsimoniously subsumed within a broader category of dysphoric or general distress symptoms. Future research is needed to determine whether other symptoms of numbing can be identified that are more clearly independent of general distress or dysphoria. In this regard, it is noteworthy that the symptom criteria for acute stress disorder include several indicators of numbing and dissociative detachment that appear to be less related to this General Distress factor. The inclusion of some of these symptoms might lead to the emergence of a more distinctive Emotional Numbing factor within PTSD.
Our data are particularly interesting in light of recent hierarchical models of anxious and depressive symptomatology (Brown et al., 1998; Clark & Watson, 1991; Mineka et al., 1998) that have attempted to differentiate among these types of disorder by identifying specific and nonspecific components of each. In particular, these models have posited a nonspecific component-often labeled general distress or negative affectivity-that includes symptoms such as anxious and depressed mood as well as other symptoms (e.g., insomnia, restlessness, irritability, and poor concentration) that are prevalent in both anxiety and depression. The relations described above between our Dysphoria factor and several indicators of depression and anxiety strongly suggest that PTSD includes a nonspecific general distress component that probably drives the phenotypic similarity (e.g., Blanchard, Buckley, Hickling, & Taylor, 1998) and high rate of comorbidity (e.g., Kessler et al., 1995) typically observed between PTSD and other anxiety and depressive disorders. It is also noteworthy that major depression, dysthymia, and various anxiety disorders-all of which share the same general distress component (Clark & Watson, 1991) -have been specifically identified as particularly important predictors of subsequent PTSD (e.g., Bromet, Sonnega, & Kessler, 1998; Prigerson, Narayan, Slimack, Beery, & Jacobs, 1998) . Thus, general distress/negative affectivity may represent a nonspecific component that (a) increases the likelihood that an individual will develop symptoms along the anxiety-depression spectrum (including PTSD) and (b) results in a subset of symptoms that are phenotypically similar across disorders.
Hierarchical models of anxiety and depression (Brown et al., 1998; Clark & Watson, 1991; Mineka et al., 1998) further posit that each anxiety disorder can be differentiated from the others by one or more specific components. The present data suggest that intrusions (i.e., reexperiencing symptoms) that were specifically related to exposure to traumatic events probably represent one such component. This finding is consistent with the observations of numerous authors who have commented on the prominent role of intrusions in PTSD (e.g., Foa et al., 1992; Horowitz, Wilner, Kaltreider, & Alvarez, 1980) . It is interesting that Reynolds and Brewin (1999) recently studied intrusive memories in both PTSD and depression patients, finding very few differences between groups. However, they reported that intrusions were slightly more common in PTSD patients and that the content of intrusive memories varied as a function of diagnosis. Depressed participants were more likely to report memories related to interpersonal problems or death, illness, or injury to family members, whereas PTSD participants were more likely to report intrusions related to personal illness, injury, or assault.
What about the two remaining symptom factors? Given their item content, one hypothesis is that the Avoidance and Hyperarousal scales represent mid-level constructs that reflect symptoms common to many anxiety disorders. On the basis of this argument, one would expect these symptom dimensions to correlate specifically with the supplemental Generalized Anxiety and Panic scales, but this result was not observed. Instead, avoidance and hyperarousal were moderately and nonspecifically related to depression, generalized anxiety, and panic symptoms. One possible reason for this finding is that the avoidance and hyperarousal dimensions each were measured by only two items, producing scales with marginal reliability and diminishing our ability to detect differential correlates. Nevertheless, our data suggest that PTSD symptoms may form a hierarchy reflecting at least two components: (a) a nonspecific factor that is highly related to PTSD and many other anxiety and depressive disorders, and (b) an intrusions/reexperiencing component that is relatively specific to PTSD. Further studies, using longer and more reliable measures of avoidance and hyperarousal, are necessary to test the idea that avoidance and hyperarousal represent mid-level components that are common to most anxiety disorders, including PTSD.
The present findings also provide further evidence to refute the current DSM-IV PTSD symptom structure. DSM-IV's threecluster structure was directly tested (Model 3a) and yielded a poor fit to the observed symptom data. Instead, our results confirm previous work suggesting that the PTSD criteria in the next revision of the DSM should be modified to account for findings from the structural literature. Our best-fitting model suggests one possible conceptualization. Furthermore, one potential implication of the hierarchical model outlined earlier is that PTSD symptom clusters be weighted diagnostically toward dimensions (e.g., intrusions) that are more specific to PTSD, and away from dimensions (e.g., dysphoria) that offer little information to help differentiate PTSD from other disorders. Of course, this is not to say that nonspecific symptoms (a) are unimportant to the clinical presentation of PTSD or (b) should not be assessed in the next revision of the DSM. Rather, focusing assessment on PTSD-specific symptoms probably would help clinicians and researchers better differentiate among disorders within the anxiety-depression spectrum.
As noted previously, an important strength of this study is the large sample size, which permitted us to cross-validate the bestfitting four-factor model in several subsamples, including one subsample that met the requirement for Criterion A. This offers compelling evidence that the PTSD factor structure is consistent across samples differing in exposure to the Gulf War and to traumatic stress. We therefore expect that structural differences should be minimal across new samples. However, our findings must be interpreted in the context of several notable study limitations. First, our best-fitting model was tested for the first time in this study; this necessitates that further research be conducted to determine whether the model replicates well in samples differing in (a) type of traumatic exposure (e.g., natural disasters, motor vehicle accidents, sexual assault), (b) the nature of the symptom measures (e.g., self-report vs. structured interview), and (c) demographic characteristics (e.g., age, sex, ethnicity). A second limitation of this study is that all of the constructs were assessed by single measures, which raises the possibility that our results are measure dependent. In particular, we used a single self-report measure of PTSD that was administered in a nonstandard format and that has unknown psychometric features. Future studies should incorporate multiple measures of PTSD and other related diagnostic constructs. A third concern to be addressed in future work is the number of items allotted to each symptom cluster. Our best-fitting model includes two dimensions-avoidance and hyperarousalthat contain only two items each. Practically speaking, two-item scales can be quite unreliable and, therefore, yield inconsistent validity data. To remedy this concern, other symptoms that are relevant to these clusters should be identified in future studies.
The identification of replicable PTSD factors is necessary to guide future research regarding the mechanisms underlying development of this condition. In particular, the present data suggest that (a) four factors underlie PTSD symptomatology as it is defined in DSM-IV and that (b) one of those factors (i.e., emotional numbing) might be better conceptualized as the nonspecific general distress/negative affectivity component that has been identified in many other disorders (Clark & Watson, 1991) . These findings further suggest ways to refocus the diagnostic assessment of PTSD to decrease clinical heterogeneity and comorbidity with the anxiety and depressive disorders. In treatment settings, these findings suggest four symptom categories that are likely to present in various degrees in PTSD patients. Further research is needed to determine the role of different symptom profiles on treatment planning, therapeutic intervention, and prognosis.
